Calmodulin-mediated regulation of calcium transport and (Ca2+ + Mg2+)-activated ATPase activity in isolated cardiac sarcoplasmic reticulum.
A severalfold activation of calcium transport and (Ca2+ + Mg2+)-activated ATPase activity by micromolar concentrations of calmodulin was observed in sarcoplasmic reticulum vesicles obtained from canine ventricles. This activation was seen in the presence of 120 mM KCl. The ratio of moles of calcium transported per mol of ATP hydrolyzed remained at about 0.75 when calcium transport and (Ca2+ + Mg2+)-activated ATPase activity were measured in the presence and absence of calmodulin. Thus, the efficiency of the calcium transport process did not change. Stimulation of calcium transport by calmodulin involves the phosphorylation of one or more proteins. The major 32P-labeled protein, as determined by sodium dodecyl sulfate slab gel electrophoresis, was the 22,000-dalton protein called phospholamban. The Ca2+ concentration dependency of calmodulin-stimulated microsomal phosphorylation corresponded to that of calmodulin-stimulated (Ca2+ + Mg2+)-activated ATPase activity. Proteins of 11,000 and 6,000 daltons and other proteins were labeled to a lesser extent. A similar phosphorylation pattern was obtained when microsomes were incubated with cAMP-dependent protein kinase and ethylene glycol bis(beta-aminoethyl ether)-N,N,N',N'-tetraacetic acid. Phosphorylation produced by added cAMP-dependent protein kinase and calmodulin was additive. These studies provided further evidence for Ca2+-dependent regulation of calcium transport by calmodulin in sarcoplasmic reticulum that could play a role in the beat-to-beat regulation of cardiac relaxation in the intact heart.